Background: Illness conditions lead to medical expenditure. Even with various types of medical insurance, there can still be considerable out-of-pocket costs. Medical expenditure can affect other categories of household consumptions. The goal of this study is to provide an updated empirical description of the distributions of illness conditions and medical expenditure and their associations with other categories of household consumptions. Methods: A phone-call survey was conducted in June and July of 2012. The study was approved by ethics review committees at Xiamen University and FuJen Catholic University. Data was collected using a Computer-Assisted Telephone Survey System (CATSS). "Household" was the unit for data collection and analysis. Univariate and multivariate analyses were conducted, examining the distributions of illness conditions and the associations of illness and medical expenditure with other household consumptions. Results: The presence of chronic disease and inpatient treatment was not significantly associated with household characteristics. The level of per capita medical expenditure was significantly associated with household size, income, and household head occupation. The presence of chronic disease was significantly associated with levels of education, insurance and durable goods consumption. After adjusting for confounders, the associations with education and durable goods consumption remained significant. The presence of inpatient treatment was not associated with consumption levels. In the univariate analysis, medical expenditure was significantly associated with all other consumption categories. After adjusting for confounding effects, the associations between medical expenditure and the actual amount of entertainment expenses and percentages of basic consumption, savings, and insurance (as of total consumption) remained significant. Conclusion: This study provided an updated description of the distributions of illness conditions and medical expenditure in Taiwan. The findings were mostly positive in that illness and medical expenditure were not observed to be significantly associated with other consumption categories. This observation differed from those made in some other Asian countries and could be explained by the higher economic status and universal basic health insurance coverage of Taiwan.
Background
Illness conditions incur medical expense. Multiple studies have shown that medical expenses can have a far-reaching impact on other categories of consumptions [1] [2] [3] [4] . The underlying mechanism is simple: with a fixed total budget, when medical expense occurs, individuals and households can be forced to reduce other consumptions, including, for example, food, education, farming expenses, other production means, recreation, and others. Such reductions have been observed in multiple studies [5, 6] , and may have a significant long-term impact.
Taiwan is a state in East Asia. A map is shown in Figure 1 . In 2012, the estimated population was about 23 million. It has a relatively higher economic status than many other Asian regions and countries. Its 2011 estimated per capita GDP (PPP) was $37,719, which ranked it 19 th in the world and 8 th in Asia. Taiwan's 2011 estimated per capita nominal GDP was $20,100, which ranked it 39 th . Taiwan is one of the few countries/ regions that offer universal health insurance coverage, which has been applauded as one of the most successful and made Taiwan significantly different from most other Asian countries.
In the literature, there are a large number of studies on illness conditions and health sector performance in Taiwan [7] [8] [9] [10] [11] [12] . However, our literature review suggested that most studies had been focused on illness conditions and research questions related to health insurance (coverage, cost, effects, etc.). There is a lack of research on the associations of illness and medical expenditure with the overall expenditure structure.
Studies on the relationship between medical expenditure and other types of expenditures have been reported for other Asian countries. For example, the study conducted by Nguyen and others [13] reported the impact of medical expenditure in rural Vietnam, where the per capita income was about $630. It was observed that households with at least one inpatient treatment and/or higher levels of outpatient treatments had significantly reduced consumptions of basic capacities including food, education, and production means. Setboonsarng and Lavado [6] reached a similar conclusion from a study conducted in rural Thailand, where the total household expenditure per year was about $1,723. (Average house-hold size was not reported). The study by Wang and others [5] analyzed a community-based survey conducted in poor, rural areas of mainland China in 2002. It was suggested that "medical expenditure reduced household investment in human capital, physical capital for farm production, and other consumptions that are critical to human well-being" [5] .
Our main goal is to provide an updated empirical description of the associations of illness conditions and medical expenditure with other types of expenditures in Taiwan. This objective is similar to that of several published studies [5, 13] . However, different from other regions studied in the literature [5, 6, 13] , Taiwan has a much higher economic status and offers universal health insurance coverage. Thus observations are expected to be different, and so this study is warranted beyond the published ones.
Methods

Study design and data collection
This study was approved by research ethics review committees at Xiamen University in China and FuJen Catholic University in Taiwan (IRB approval forms available upon request).
The study was designed to cover all major areas of Taiwan. The Taiwan Bureau of National Health Insurance classified the 22 counties and cities into six regions called "service groups" (see Figure 1 ). The survey was conducted by staff at the Data Mining Research Center (DMRC) at Xiamen University in China in June and July of 2012. A Computer-Assisted Telephone Survey System (CATSS) was utilized. Phone numbers used for the survey were obtained from Chunghwa Telecom Co., Ltd., and Taiwan Cellular Co., Ltd., and included both landlines and cell phones. Samples were collected using an RDD (random digit dialing) approach. Specifically, this study used Mitofsky-Waksberg-type samples of active blocks of 100 consecutive phone numbers from all possible such blocks within each city and county [14] . The probability of a block's initial selection was proportional to the block's 100 numbers that served individuals and residences. The survey database was updated after each phone call to ensure that no household was sampled more than once.
For each survey, information was first collected to determine inclusion. A household would be excluded if (a) the interviewee refused to participate, (b) the interviewee was less than 18 years old, (c) the interviewee could not provide reliable information on the household, or (d) the interviewee did not live in Taiwan for over six months a year. For each surveyed household, verbal consent was obtained and recorded. The survey included both "snapshot" questions (including, for example, demographic information and insurance status) and "accumulation" questions (such as income and expenses over a period of 12 months prior to the survey). On average, one survey took about ten minutes. Data on 2,607 households was collected. The overall survey response rate was 41.2%.
Statistical analysis
As "household" remained the basic functional unit for income and expenses, analysis was conducted at the household level. Raw data was examined using various graphical approaches, and no obviously unreasonable measurement was observed. In the first set of analyses, the associations of illness conditions (measured by the presence of chronic disease and inpatient treatment) and medical expenses with household and household head characteristics were examined. The differences between different illness and medical expense groups were quantified using t-tests for continuous variables and chi-squared tests for categorical variables. A similar approach was employed to study the associations between illness and consumptions in the univariate analysis. Multivariate analysis was then conducted, adjusting for the confounding effects of household and household head characteristics. In order to get a comprehensive description, each consumption category was analyzed separately. With a similar strategy, the associations between medical expenditure and other types of consumptions were also analyzed directly. In the analysis of expenditure structure, two sets of analyses were conducted. In the first set, the actual amount of consumption was analyzed. Here, the response variable was continuous, and linear regression was adopted. In the second set of analyses, the percentage of each category of consumption (as of total consumption) was analyzed using logistic-type regression. Model diagnostics were conducted using various graphical tools. The analysis was conducted using R software Version 2.15.1 (www.r-project.org). Table 1 presents summary statistics of household and household head characteristics for the whole cohort and subgroups with different illness conditions and medical expenditure levels. Two measurements were used for illness conditions. The first was the presence of members with chronic diseases, which were long-term and had multiple episodes and low cost per episode. The second was the presence of members with inpatient treatments, which had a low frequency but high cost per episode. There were 1,566 households (60%) with the presence of chronic diseases and 1,540 households (59.1%) with the presence of inpatient treatments in 12 months. Medical expenditure was defined as the per capita, out-of-pocket medical expense accumulated over a period of 12 months. Expenditure data was collected at the household level and then normalized by household size. Taiwan has an effective health insurance system with a low copayment, which has a ceiling and can be completely waived under certain circumstances. Thus, out-of-pocket cost and gross cost can be significantly different. Here, the focus is on out-ofpocket cost, which is a practically more meaningful measure for households. The continuous medical expenses were dichotomized at the median (57,000NT, which is 1,906.63USD under the exchange rate 1USD = 29.851NT) to create "high"and "low"-cost groups. Table 1 suggests that the distribution of illness conditions is not significantly associated with household characteristics (including household size, number of members younger than 18, number of members older than 65, public health insurance coverage, private health insurance coverage, location, and income) and household head characteristics (including age, gender, education, marital status, and occupation). Such an observation is positive in the sense that socioeconomically less advantaged householdsfor example, those with lower incomes or living in less developed areaswere not more likely to suffer from illness. The level of per capita medical expense was positively associated with household size (p-value < 0.001) and number of household members older than 65 (p-value 0.029). For example, 66.95% of households in the high expense group had no member older than 65, whereas that percentage was 72.97% in the low expense group. Medical expense was also positively associated with income (p-value < 0.001). Another factor significantly associated with medical expense level was household head occupation. Households with high expenses were more clustered in the "private company" and "self-employed" groups, whereas the low expense group was more evenly distributed. Similar associations between medical expenses and household size, income, and occupation have been observed in the literature [5, 9, 13] .
Results
Characteristics of illness conditions and medical expenditure
Associations of illness conditions with consumption
Nine categories of consumption were considered. More details are available in Table 2 . Each category was computed as the per capita consumption accumulated over a period of 12 months. In the preliminary study, we found that households might purchase food, daily goods, clothes, and a few other items together and had trouble recalling the exact cost of each item. Thus, different from some existing studies [5] , the category "basic consumption" was created to include food, clothes, production means, utilities, and daily goods. For the whole cohort, the biggest consumption category was basic consumption (30.89%), followed by saving/investment (22.96%), medical expense (15.41%), and insurance (15.34%).
The associations between illness conditions and consumptions were investigated using univariate analysis ( Table 2 ) and multivariate analysis (Table 3 ). In the multivariate analysis, confounding effects of household and household head characteristics were adjusted for (with more details provided in Table 3 ). Two sets of analyses were conducted. The first set regressed the actual amount of each type of expense (in USD) on illness conditions and confounders, using linear regression. The second set was on the percentage of each category of expense (as of total expense). As the percentage lied between zero and one, logistic-type regression analysis was conducted [15] . Since the number of households that reported "other expense" was small and the actual amount was also small, this expense category was not analyzed. The multivariate analysis suggests that, compared to those without chronic disease, households with chronic diseases had lower levels of expenses on education (an estimated difference of 10.63USD, p-value 0.031) and durable goods (an estimated difference of 11.96USD, p-value 0.014). The presence of inpatient treatment was not significantly associated with expense amount. Both the presence of chronic disease and inpatient treatment were not significantly associated with the percentages of expenses (as of total expense).
Associations of medical expense with other expenses
Other types of expenses were regressed on medical expense, adjusting for possible confounding effects. More details are provided in Table 4 . Two sets of analyses were conducted, with one on the actual amount of consumption and the other on percentage. In the first set of analyses, only the association between medical expense and entertainment expense was statistically significant (p-value 0.049), with an increase in medical expense associated with a small (practically ignorable) increase in entertainment expense. In the analysis of percentage of expense, an increase in medical expense was significantly associated with a decrease in the percentage of basic consumption (with an odds ratio of 0.986, p-value < 0.001), an increase in saving/investment (with an odds ratio of 1.020, p-value < 0.001), and a decrease in insurance (with an odds ratio of 0.974, p-value < 0.001). A significant change in the expenditure structure was observed, although the magnitudes of change measured by the odds ratios were small.
Discussion
Our survey showed that a considerable number of households suffered from illness. It is noted that, in this study, the presence of chronic disease and inpatient treatment was measured at the household level. Of the respondents, 59.1% of the households had inpatient treatments, which might seem high. In our preliminary study, we found that very few households had multiple members who had inpatient treatments. As the average household size was 4.72, the percentage of household members who had inpatient treatment could be reasonable. In addition, this inpatient treatment rate is comparable to that in a recent study conducted in the mainland China [16] , which has population health characteristics comparable to those in Taiwan.
Consumption patterns observed in this study are significantly different from those in some other published studies. For example, in the study by Wang and others [5] , medical expense accounted for 7.9% of the total expense, education accounted for 12%, and saving accounted for 3.8%. In the Vietnam study [13] , medical expense accounted for 5.9% of the total expense, insurance accounted for 0.2%, and there was not a separate category for saving. However, the "other" categorywhich presumably included savingaccounted for only 4.6%. In the Thailand study [6] , medical cost accounted for 2% of the total expense, education accounted for 16%, and there was not a separate category for saving. Factors that might contribute to the observed significant differences include the significant differences in total consumption (caused by an overall higher economic status), geographic differences, and rural-urban differences. Households surveyed in this study had a much higher rate of saving/investment. With regular savings, households may be able to cope with expenses caused by health shocks without reducing the cost of daily living [17] .
In the analysis of illness conditions, negative associations between the presence of chronic disease and expenses on education and durable goods were observed. The reduction in consumption caused by illness has been observed in multiple studies [4, 5, 13] and has an intuitive interpretation. However, it should be noted that the extension and magnitude of reduction were much smaller than those observed in published studies. Such a difference can be explained by the significantly higher economic status of Taiwanese households, which can be partly seen from the GDP figures. In the rural China study [5] , the total household consumption was 2043.4RMB (less than 400USD; average household size unspecified). In the Vietnam study [13] , the average household consumption for a household with 3.8 members was about 740USD. In contrast, in this study, 22.95% of the total household expense was saving/investment. With a high saving rate, households would not need to reduce daily living costs to cope with illness conditions.
In the analysis of actual amount, most other expense categories were found not to be significantly associated with medical expense. This result suggested a relatively stable expenditure structure in response to illnessrelated financial shocks. The observed insensitivity differs from some published studies [5, 13, [17] [18] [19] , in which both positive and negative associations between medical expense and other types of expenses had been observed. Again, such a difference can be explained by the higher income level and higher saving rate of Taiwanese households. Another possible reason is that Taiwan, unlike most regions and countries investigated in the aforementioned studies, offers universal health insurance coverage. The basic health insurance system in Taiwan has been applauded as a successful one. An effective health insurance system can protect households from reducing living costs because of illness. Additionally, the association between medical expense and entertainment was found to be positive and significant. However, the estimated regression coefficient is very small (0.008). We are not able to identify a logical interpretation for this association. We note that this result does not necessarily suggest any causation, and because of the small magnitude, the positive association should not be overinterpreted. The second set of analyses on expense percentage may better describe the scenario with a fixed budget, as the percentages summed to one. Although three significant associations were observed, the magnitudes measured by the odds ratios were small. The observed reductions in basic consumption and insurance were consistent with published studies [5, 13] . When the percentage of medical expense increases, those of some other expenses have to decrease. Basic consumption and insurance together account for a big percentage of the total consumption and have room for reduction. The increase in the percentage of saving may reflect people's risk-averse nature and intention to protect from future health shocks.
Limitations
The survey response rate was 41.2%, comparable to some published studies conducted in Taiwan [9] . With the phone call survey, we were not able to collect information from those who refused to participate. Thus, we cannot fully verify the "missing at random" condition. This may affect the quality of data. However, "eyeballing" summary statistics in Table 1 does not suggest any systematic bias of our samples. Our brief literature review fails to identify comparable studies to fully validate the quality of our data or otherwise. Ideally, longitudinal data is needed to fully track the changes in non-medical expenditures following illness conditions and estimate the impact of medical expenditure. In this study, only cross-sectional data was available, and some assumptions, such as stationarity, had to be made. An advantage of the phone call survey is that a large number of samples could be collected. However, a drawback is that interviewees had to recall the total amount of income and expenses for a period of 12 months. It has been suggested that such an approach may lead to a biased estimation (usually under estimation) [20] . A collection of other sources of data (for example medical records from hospitals for inpatient treatments) is needed to fully gauge the validity of survey measurements and correct any bias. However, with limited resources, such data was not available, and there is not a good way to fully evaluate the quality of the data. We note that many other survey studies share the same limitation. Illness condition was measured by the presence of chronic disease and inpatient treatment. Such measures did not take into account the type of illness and number of episodes. Of note, similar measures had been adopted in [5, 13] and others.
Conclusion
This study has provided an updated description of illness conditions and medical expenses and their associations with other consumptions. Some of the observations are new and informative. Specifically, studies conducted in other Asian regions and countries, including for example rural mainland China, Vietnam, and Thailand, suggested that illness conditions and medical expenditure had a significant negative impact on household consumption, particularly on basic consumption. In our study conducted in Taiwan, such a negative impact was not observed, and the findings were more positive. In general, in the surveyed population, households were able to cope with illness conditions and medical expenditure using means other than reducing other consumptions. On the other hand, the impact of illness and corresponding cost is still observable. Although the health insurance system in Taiwan has been generally recognized as very effective, there may be still room for improvement to further protect the financial wellness of the insured.
